The importance ability of mathematical representation and connection to owned by the student really help students in understanding the mathematical concepts in the form of pictures, symbols, and the written word. The use of mathematical representation and the correct connection by students will help students make mathematical ideas more concrete and can connect a concept to another concept, so that students can develop a view of mathematics as a whole integration. This research aims to describe and analyze the ability of representation and mathematical connection on the topics of analytical geometry. The research method was descriptive with the subject as much as 22 mathematics students. Data collected through tests and interviews. The results show that the average ability of representation is 46.00; the average mathematical connection ability is 36.77. This means both the abilities still belongs to low, particularly for the ability of mathematical connection. Keywords: Mathematical Representation, Mathematical Connection, and Analytical Geometry
INTRODUCTION
A Committee on Undergraduate mathematics or CUPM recommends that each program should include activities that help students in developing analytical thinking, critical reasoning, problem solving, communication skills and acquire the habit of thinking mathematically. Those activities should be designed to promote and measure progress of students in learning mathematics, one of them with communicating mathematical ideas clearly and coherence through writing and speaking.
Student understanding of the mathematical concepts, and the ability of students in using mathematical ideas can be seen from how students choose the right way in representing its mathematical ideas. NCTM (2000) states that when students have access to mathematical representation and ideas that they show, then they have a bunch of tools that will significantly expand their capacities in thinking mathematically.
As expressed by Jones (2000) , there is a need for some reason the ability of representation, namely: is the ability to build basic concepts and mathematical thinking, and to have a good understanding of the concepts that can be used in problem solving. Wahyudin (2008) also added that representation could help the students to organize his thoughts.
Learning by emphasizing mathematical representation is a demanding mental activity learning students optimally in understanding a concept. Bruner (Hasanah, 2004) said that to understand the most important mathematical concepts is not storage of past experience but how to get back the knowledge that has been stored in memory and are relevant to the needs and can be used when needed.
The importance of the ability of mathematical representation for the owned by the student really help students in understanding the mathematical concepts in the form of pictures, symbols, and the written word. The use of the right of representation by students will help students make mathematical ideas more concrete. A complex problem would be much simpler if you use a representation that corresponds to a given problem, otherwise false representation of construction make the problem difficult to be solved.
With regard to the theory of Bruner, according to Ruseffendi (2006) , in mathematical learning needs to pay attention to the four propositions, namely; drafting (construction), the notation, contrast and diversity (variation), and connectivity. The evidence for the preparation explaining that in studying mathematics, it will be more embedded if student conduct themselves the order of representation. The evidence for notation explained that in the learning needs to consider the use of a notation which corresponds to the mental development of the child. The evidence for contrast and diversity explaining that in order to make the concept becomes more meaningful, it should be a contrasting concept dishes and diverse. While the evidence for connectivity explains that the learning process needs to consider the opportunity of studying the relation between concepts, topics, and between branches of mathematics.
The ability to connect between the concepts, topics and between branches of mathematics called mathematical connection abilities. According to Fisher, Daniels, & Anghileri (Suhendar, 2007) making connection is a way to create understanding and instead understand something means making a connection. To understand an object in depth one must know: (1) the object itself; (2) his relations with other similar objects; (3) the relationship with other similar objects; (4) the dual relation with other objects of its kind; and (5) relationship with other objects in the theory (Suhendar, 2007) .
The mathematical connection means the activities connect between mathematical concepts; connect mathematical concepts with the concept of other lessons; apply thought and modeling mathematics to solve the problems that appear in other disciplines such as art, music, psychology, science and business; even also is the activities connect the concept of mathematics with the daily life. NCTM popularising the mathematical connection in his native language of English called mathematical connection and make it as one of the six curriculum standards.
In addition, students who have the ability of a good connection will be easier to learn the multitude of learning materials with how to connect the material to one another. NCTM (2000) justify the statement and proposed that without the mathematical connection ability, students must learn and remember many concepts. Continued NCTM (2000), when the students are able to connect a concept to other concepts, then they have developed views of mathematics as a whole integration. This means that the purpose of the mathematical connection is intended to broaden the students, see mathematics as a unified whole not stand alone and know the relationship and the benefits of mathematics both in school and outside the school.
The geometry is a mathematics lesson materials that need a good mathematical ability to understand it. According to NCTM (Siregar, 2009: 5) abilities that must be owned by the student in learning geometry is: 1) the ability to analyze the characters and the nature of the geometry either two dimensional or three dimensional, and able to build these arguments regarding the relationship mathematics geometry with the other; 2) the ability to determine the position of a point with more specific and image spatial relationship with using the coordinates geometry and connect it with the other system; 3) application abilities transformation and its use in the symmetric to analyze mathematical situation; 4) is able to use visualization, spatial reasoning, and model geometry to solve problems. By mastering the abilities, students are expected to master the material in the geometry with better. Sunardi (2007) stated that in comparison with other math materials, the geometry of the position of the most concern. The difficulty of college students in learning geometry occurs starting from Elementary School to College (PT). If studied more about the link between geometry objects that abstract with the difficulty students in learning geometry, then it would appear that there are indeed problems in learning geometry in school are associated with the formation of abstract concepts. Learn the abstract cannot be done only with the transfer of information, but it takes a process of formation of concepts through a series of activities that is experienced directly by the student. The series of activities of formation of abstract concepts that hereafter the process of abstraction. Nurhasanah (2010) states that fit the characteristics of geometry, abstraction processes must be integrated with the process of learning that goes so should pay attention to some aspects like, learning methods, models of learning, learning materials, availability and use of props or teacher skills in managing learning activities.
One of the branches of the geometry is analytic geometry. This courses are intended to give an understanding to the students about the basic concept in the analytically geometry so that the students can solve the problems related to the concepts in analytically geometry. The courses of analytic geometry also has an important role in providing a strong foundation for students to learn more advanced courses such as Transformation Geometry, Calculus II, Advance Calculus I and II. This courses presents many visual representation such as a picture or graph, representation symbols as the common denominators of mathematics and demanding the student to explain it verbally/orally.
Based on these problems, this article will discuss the related to the ability of mathematical representations and connection students of analytical geometry with the formulation of the problem as follows.
1. How the mathematical representation ability of mathematics students? 2. How the mathematical connection ability of mathematics students?
METHOD
This research is a descriptive research, with the aim to describe and analyze the ability of mathematical representation and connection students based on the data obtained. Description of the method is selected for researchers attempting to uncover the factual situation regarding the ability of mathematical representation and representation students. Research subject as much as 22 students of mathematics from Unswagati that contracted courses Analytical Geometry. Data collection method in the form of a test and an interview. Research instruments include test of mathematical representation and connection, and interview sheet.
RESULTS AND DISCUSSION
Based on the mathematical representation of ability, obtained the following results. Table 1 shows the results of a mathematical representation ability (MRA). Based on Table 1 of the output above, seen that the results of the average (mean) and median are the same value. Average MRA reach 46.00. This shows the average MRA are not optimal, because it is still under 50. It means to MRA remains to be improved again. Seen from the mode value of 10.00. These values are still below average, it means the MRA Unswagati student tend to the left. Median value = 46.00, meaning that there is a 50% (100 students) get value under 46.00. This indicates that the MRA is still low or less than optimal, it also reinforced with a value of mode which is still below average. Based on its achievements of each mathematical representation indicator, presented in Table 3 below. The first indicator is measured with questions no. 1 and 5, presented the problems related to the straight line and the circle, students complete the problem with are modeling visually to describe the straight line and the circle. There are 25 percent of the total amount of students are modeling problems visually correctly, the remaining 75% mistaken in applying the concept to resolve the issue so the model that made it wrong.
The second indicator is measured with questions no. 3 and 4, identify and use the object, process and procedures that are appropriate in a representation of the circle equation. 10% of students can identify and use the three coordinates of the point that passed by the circle, to apply the procedure of elimination or substitution the linier equation to get the circle equation, 80% mistaken in the concept of the count and one procedure of elimination or substitution.
The third indicator is measured with questions no. 2, linking the procedures and processes in various representations relevant concept. 36% of students can linking procedures and the process of searching for broad and provide an explanation in writing related to the two straight lines that are perpendicular to each other on a visual representation in the form of a picture triangle. 36% of students can linking with appropriate procedures and processes, 64% mistaken in the concept and count.
Based on the mathematical connection ability data obtained the following result. Table 4 shows the results of the students mathematical connection ability (MCA). Based on the Table 4 in the above output, seen that the results of the average (mean) and median almost the same value. The average MCA reach 36,00. This shows the average MRA is not optimal, because the value is below 50. That means the MCA also still must be improved again. The mode is 25.00, below the average, that means MRA Unswagati Students tend to the left. The median value = 30.00, that means 50% (100 students) get under 36.00
value. This shows that the MCA still low or less than optimal, is also strengthened by mode value that is still below the average. Based on its achievements of each mathematical connection indicator, presented in Table 6 below. The indicator K1 measured with questions no.6, presented the problems related to the straight line, students explain the relationship between the representation visually, that explain the relationship between the two straight line based on the image of the given triangle. There are 40 percent of the total amount of students can give an explanation about the relationship between the two straight lines is analytically correctly, the remaining 60% mistaken in applying the concept and create a symbol.
The indicator K2 measured with questions no. 7-9, apply mathematics in other areas or in everyday life. 22,7% students can apply the concept of an elliptical surface in the field of health or related to the bridge construction, 77.3% mistaken in the concept and count. 36,36% students can apply the concept of a circle related to the problem of radar, 63,64,3% mistaken in the concept and count.
CONCLUSION
The ability of mathematical representation students on the material of analytical geometry especially related to the system of the coordinates kartesius, straight line, circle and ellipse still low. They are not able to apply the concepts, error in performing operations, cannot visuallize (drawing a straight line or circle) and cannot use the procedures related to the specific representation. Mathematical connection ability of the mathematics students also still low. They are not able to understand the problem, cannot apply the concepts in everyday life, error in performing operations and cannot create a symbol properly.
After knowing the mathematical abilities, the authors give suggestions for the next researcher: 1) implementing a learning geometry software-assisted model related in mathematical representation and connection ability, the purpose using this software is to assist students in visualizing geometric objects, so that it can build an internal representation of the students. 2) designing teaching materials with the activities of mathematical representations and connection on the analytical geometry. The development of teaching materials must be based to the description of the abilities of the attention to the difficulty/confusion created by the students.
